Authentic GITR Signaling Fails To Induce Tumor Regression unless Foxp3+ Regulatory T Cells Are Depleted.
The glucocorticoid-induced TNFR family-related protein (GITR, TNFRSF18, CD357) is expressed on effector and regulatory T (Treg) cells. Previous studies demonstrated that GITR triggering by anti-GITR mAb enhanced T and B cell-mediated immune responses. GITR-deficient T cells, however, also proliferate more than normal T cells, and this effect is unexplained. Because the activities of mAbs are controlled by their Fc regions, the true effect of GITR signaling needs to be determined by examining its interaction with authentic ligand. Therefore, we generated a pentamerized form of the GITRL extracellular domain (pGITRL) for ligation to GITR and compared its effect on T cells with that of anti-GITR mAb. The pGITRL was more effective than anti-GITR mAb in enhancing the proliferation of effector and regulatory cells in vitro and in vivo. Nonetheless, the growth of MC38 adenocarcinoma cells in vivo was only suppressed for initial 15 d by pGITRL, whereas it was suppressed indefinitely by anti-GITR mAb. Detailed analysis revealed that pGITRL induced extensive proliferation of Foxp3(+)CD4(+) Treg cells and led to the accumulation of activated Treg cells in tumor tissue and draining lymph nodes. Because GITR signaling could not neutralize the suppressive activity of activated Treg cells, pGITRL seems to lose its adjuvant effect when sufficient activated Treg cells have accumulated in the lymph nodes and tumor tissue. Indeed, the antitumor effects of pGITRL were markedly enhanced by depleting CD4(+) cells. These results suggest that GITR signaling has stimulatory effects on effector T cells and inhibitory effects through Treg cells.